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(57)Abstract 

PROBLEM TO BE SOLVED: To improve the 
bonding strength between input/output terminal 
electrodes and inner leads by forming an Au or Sn 
cover layer on these electrodes of a 
semiconductor chip and on the inner leads laid on 
a wiring substrate and forming their connections 
by the Au-Sn diffusion reaction. 
SOLUTION: On an insulative film 7 of a polyimide 
resin, etc., a lead pattern are formed. An Sn or Au 
plating is applied to inner leads 8a and Cu wiring 
8a1. A semiconductor chip 4 has bumps 4a as 
input/output terminal electrodes made by forming 
an Ni plating 4a2 on deposited Al electrodes 
through a metal sputtered film and forming an Au 
or Sn plating 4a 1 on the Ni plating. Connections of 
tho inner leads 8a with bumps 4a are formed by 
the Au-Sn diffusion reaction to improve the 
connecting strength. 
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#Rl4\ ^feotcDjf^^O. 75~1. 5jum 

©4§3-icf2&roj*£iii. Opmga^JUV 

[o o 3 o] ±mmi<Dnmmm\z£fhtf, m^rns. 20 

(1) x/W^-zi^^ftS^riSftV^c*!), ^rOfcfe 

(2) ^^©ta^ai^s. 

(3) ^y-/KD^a J g^e<^-5rt^prtgic/ t e5» 

(4) -i y-T- y - K 8 a (4, ^tfflU£#cT-i4&<&5 
©T\ Ay:/ 4 a i ©ftfi-f tUCfc 5IE$#Jix^ig d "9 

(5) ? ^<Dism&#fa±-rz a -rftt>-h. <<> 30 

■?--y-K8 a©KTI-7^/^7/5Sfc^fcfe, -TV-?- 
- y - K 8 a (CjlglCJ^^tpl-;*, - £ jjjfc < , fi^ 
1M * yPCDjf ffittl^ft-S,, £ b trg^tttit^ i: HT- 
®!^/5 J 2 1 7"Ci;iii< (40lf%Pb-S 
n©18 0t)J:?>+#itj^) , *«tf»l 5 O'CwilftcD 

S5ja««pK»ic»it4 1 0 0 o^m (m$mmmu£ 

(6) T^^y^ois«asBr«^45 e -i-fckfc, £t» 

id t> eh £ 3 1 1 E-r r t # x 1 s fc * , ejus *m < 4 

(7) ^T^yy'tDmm^miz.tez. 

[0 0 3 1J iffi©M«*i, TABT-/5A^gf 

u fflfttt©ifii±*ian5. 

[0 0 3 2] m 4 14, *WR<F>% 2 O£ffi0>&ttlC{£S 50 
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rro^ajMfcgjtltt, ^ 5 "ir-m«*f5'/4tP 
t-{XHfcf?/t-fX^y^ (CSP ; ChipS 
ize Package ) £>«3g£#L-0^„ rdTi4, 
^s'7 p 4Sr^«-r5iaiSS«t L-C7W^^/HSHS 
«5«rfflv\ ^y^iSTlcKBU f'^40/<y/ 

7*-^5 l£^LTT«Bi&ldl»a£-£T, T«SH 
©*^|CjK-/W5 4eMLtv^, ^y/4aMy 
t-y-K8attt, * 1 OHI©»S t IHtH^fe"? 

[0 0 3 3] t*T*-/W5 1 14, ii^-, 5 0)imSSO 

AlcftLT, mkU^y— if^ldioTitSO. 0 5- 
0. 3mm;g,g©:ft£:£l4T7!>>b#!fto#£U — 

[0 0 3 4] ^-^5 414, -rif-^- KfWftffl©*^ 
tLT©SI^*>, rro«it(4BGA (Ball Grid Ar 
ray ) tl^l4tl5o sK-/^ 4 Ktt, ii^. 37 

P b - 6 3 S n©#Sffl^©l4^ff /^fflVP)^ 
5o 

[0035] ±.ft%2<Dmte<omm\c£.tuf, &lt<d%j 

(1) 7u*^A'E«ai*5«s*iifK*tt-cfc5fcje>. 

(-5 5-1 5 01C) X 1 0 0 01M y~/uu±.omA-9- 

4 ? McttLX{BM&<Dfa±.1>mtiZ><, 

(2) JKtrn-fe^^lBSft-CfcSfcft. c 

5 P **fi*»o*iilcJ!J2rt-S r t j5S-C# 5 0 

(3) m&mM&2 5 0t;WT{di-5^tlCj;oT, 

(4) f/W^jjs-zuiJ^BjSiO-c, S*tt*S|Ri±-f5. 

(5) ^mtfe^-^HCiSifr&fi, 1. 3mmt° 
s/^K^-efe5*s» &@>m&\Z£oX0. 06mmt o 

y?<D*mftn&$:&%tLxt\-t6\zj8*&mmx'Z s„ 

[0 0 3 6] 

(^loHifeW rw^iroHJfe0iJi4, Si it) 03© 

414, 1 3mmft©f-^7°1r-rX^^b, ^-jfllc 1 2 5 
fV, W-5 0 0t'y©Ata^iffl^*SSr{ix.fctcD5rffl 
rwAtti^I^ttlitt, 0. 0 8mmft©fW 
tt2rWL, 0. lmmf y^T-ia?il$tLTV^o 

[0 0 3 7] %-f , Affl^)SS^tt«il-4©^>-7 , 4 a £ 
J&S-f* (H2(a) ) . AW^S»^««ICI4^«:|hI8S 
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Ki£S&»ot;as-e#jfcv^iji»fe, Ti, Cr, C 
u, N i ©^5/^K4 5 0 hP-A©f$t* 
WfclfiLfcft, &©S^»o£Sr2 OnmOm ZXft 

[0 0 3 8] ^V:/4 a i«»t5 7l't^ 

EiSIS« 5 £&©^l«T-*Mi Lfc 0 4 *A 7 

(C, 40^mfflf^ 7 0mmti<D^y-Y 5 KflJfll 

7©±|CT i ©*/-?-;/£• (5 0ty^Fn-A«f 

£) ICtot^ffiTiftS^ff^t, ^©iCft©^** 10 

gtt9 9. 9 9 9 9%T-fc-5 0 6N (Six Nine) ©«)$ 
&mZm^Z>^ ttCioT, &M¥2-1 0 8 4 5-S§-4fc 

Wl^Sti/tV'SJ: 5f-s «i^©* h^r?*/^^^^ 

i/K^T, 5 0 u m*?y?<DWmMl>mtfL\.*?1r< 

[0 0 3 9] i©7 OmmiigO^^S^^^-C 

-K8£i?$Lfc 0 y-K8£l±Hlt:^i%iM:5fc. ¥ 

|C, 0 . lmm©ffyft\ y ^4 *»e>f9 ^ 

*3l#lUi-fcft©^>-?— y-K8 aSr»*Lfc. ■<> 
•T— y - K 8 a ©IEi&l©*Ste 0 . 0 6mmT*fef9, fflPra 30 
ISO. 0 4mmffc5 (-g-ff t° y f- 0 . 1mm) „ £fc 

ft^K)i^r©y- K8©-f ^-r-D — K8 a*j«tvy — 

K 8 ©^fttafl/f 1 . OMm©m^*o§SrJfeL 

[0040] 7 u*~>7,mmmm 5 1 

Ml 6>*«-r*3fi«) £ffl^-Cft©<fc5f-fTofc„ 
^^^^-©^-r-^(c*ru-C7U^-v'^iBi|IS=E5 40 

4 SrAttiaflmtffiSrTi:: LTfirg^-a: Lfctf 

fliiJt-» L*r.©£ * UTS8HE-C 1 

m*»oTV^. y-/Hftft«r2 5 0"C»caa:SU S3- 
B$P B , !£5#i: U 7-^©JDff*5:2 5kg/cm' t 

[0 0 4 1] ±IESS 1 ©mSWcfcftff, ±fE*#-t?|g 
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&»3&£ttl'<>'? , *>fc9. 1 0 g f ©§|#SW«SLtt« 
##e>*tfc. ^SP9©EPAICJ;5«a^©^*f^*-e 
tt, 7^1/7h9alil0li%i GSOffi) T*£>9, 

* fcg-£#ffi 9 b i4 3 5 . 5 %m%& m 9 «) -efeo 

fco 1 Ofi*%&ttKtf&-«©#ftttfife (Bt£2 1 7 
V) Xh<9, »»Lfc^&iftEifc*L*# ?>::©». 
/SSKSU i©fi/&fi2 5 0t:©flDfS& • SOJE^— /WT*»4 

^•^9aWL, *©«» 9 
&«CLT. ^©«^^±#L-CSt^^±/i s f . 

[0 04 2] *fc, iftot^rO. 5, 0. 75, 1. 
0, 1. 5, 2. 0 Mm©ff$T'fToTJtfeLfc^*, 
0. 75~1. 5 u mtOtim&McMX'h-otz, 

0. 5 MmT-(4?l#fi|^L5SS^6 g f ifiTLfc. £ 

ftfi, 8te»9©WnB«:*»Lfci»&:fc» »»o#as»v^ 
»v mM©^ Vy H9 a ©«##<* 9. B&1-5A 

W7iffiiF«ii t sots na#s£ Ltc a 

[0 04 3] 220, 230, 240, 2 

5 0, 2 6 0ttH»Lfc* (B#Mt±£SB5g>) . 2 2 
0t^tt8fiK#frfc>iv*\ 2 3 0. 2 4 0 
ofc„ £/c2 6 0 tJfcfcV^T tiffed? 7 ©gM:: 

£5*flSttB«>5>H4i»ofc. ^-S-#ffi9 b icttEH^ 

[0 0 4 4] (^2©HJS0!|) r©Sg2©HJ&0iJ(4, HI 
1 J: 9 B 3 ©JR 1 ©Uliro^ffilc^-f 5 t>©T*fo 9 , 
^^7°4 a 4^ tMc|4., t©iffl. 

^tt'MLfc (0 2(b) ) „ i-t£t>h, ^O20jim 
©feo#(4i««T*fo9, »otKBi _ 5l*W'bSWfc 
tt*&©BTi4il§]T*li^V\ ^©fc*, 

^^*T^6>, ^©m**o#Srl. 0nmMLX&<D 
;<y? 4 a h Ltc„ r©*^t^*o#©/f$€r0. 
5, 0. 75, 1. 0, 1. 5, 2. 0Mm©i¥£-CfT 
oTJtttLfclg*. 0. 75- 

1. 5 uva(O^Mf>>WMXhotz 0 

[0 04 5] (^3 oym&m) Z. ©m 3 ©HJfe^JHc, IH 

i i 9 HI 3 ©H i ©H^ro^ffii-^-r 5 1 ©T-$> 9 , 

0 2(b) ©/<^7°4 a©»«ajT'fe5„ -f^C^*,, T/W 
(0^-fr-f) ©ll:i8Mm©tIfflfcot 

^«)o#5rl. 0 ai mH^T-JSLfc S 1 ©* 

mmttsim^ ®j6o#©j?^^o. 75-1. s^m 
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[0046] (%4cDnmffl) z<D^4<ommmn, m 
i x <o m 3 o>m i <omm<r>BM\zttj&-rz> tnx-h *> , 
7 u^->^/nanstg 5 © y - k 8 z&mmfgzm v 

MLt„ t*^*), 18(imf^ 9 9. 9 9 9 91 

4%©|iES©OFC (Oxygen Free Copper, 

0. 3PPM&T) «»SrfflV^Tw©±|CNMP«f«E 

— 0K:»j*t?S 5 # V 4 5 KBt©J¥ $ ft%fe<D&£<D& 10 

d©S?4 ©Uteris EJEM£e>fi£IB 
JMU 8 Mmf&5fci!), Bftfyf-t LT8 0 )imi 

[oo47] (m 5 r. ©si 5 nmmmxtt. 

gHil)@3©Il oli»fiicM)St5 t> ©T-fc 

o #-C*£ft©^£ £ 3 ^ mtCJFM LfctJ!BlCg-3^-a& 
#T*fc5fc*, i»iS9 9. 9 9 9 9Ii%©ffl©SI 

[0 0 4 8] (me<7>mmm) z.<Dm6<onmwxtt. 

IS 4 ©29fi«©fflg«fSKa»x.-C 9 9.9 9 £l;%tt 

12^m^©ti«i^tffiLt OFCffl^St 30 

fl&HtRfc. 8 0 /i mf-y^gSra^lB^JDX^nltg 

[0 0 4 9] (»7©*Jt«) r©*7©*Jt«|Ht, 12 

4{^i-^2©HiS©^ffi{^fS-r5t©-efe>). 

, 7 U * i/zf 5 ©l£SH4 7 * /U A 7 fc 3! 1 

©n*«t m wnonm&yj ? z&m ttz. # 

-/U5 4 ICI4, 37Pb-63Sn ©#ii£lJ&©f4A/;/c: 
/P (iSSO. 3 mm) SrfflV>;fc 0 40 
[0050] H 5 14, B7 ©|HtW©»Jt*«fe*r*r. 
*1\ 1215(a) K^rf i?^ 5 0 W raCgJfflJ6|l4 

ic, 115(b) jc^-Tiptc:, te^147^/uA7©Tffi{c 

ifldioTEgO. 05mmOt7*-/V 
5 iS:Srt5. fcfc:, 15(c) It*-*-* 3 fc, ^*tt© 
^#*->»J]g5 2*ft*-f-5. fcK, 15(d) tC^i-i 
3K, t*T*-/P5 l5rS3tL-CSI?S5 0©Sffi5r@l±l 
3*, »ffil^tt»Pffifeo#5 3SriS-f„ 
I§©il6^:147 ^ /UA 7 ©±fciff*aiHt#«»o # 53J 50 
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>>*MB5 2*»^Lfc'b©-C*>5 0 05(e) \C 

^-TJ;5(-, SKffit-iH^^-^5 OA, 53A5r»- 
£1"$. fcfc, 1215(f) lC^i-<t5(c, IffiCflSLt 
WMk'*9-l/S 3 A(D#-JW<y K«C, 3 7Pb-6 

3 S n ©*fitt^©a:S 0 . 3 mm©l4A,fctf'— /P 5 4 

[00 5 1] Z<D$57<DmtefflX'li, 3 0 4fc°>©AtH 
AJMFWi^Wt, 1 3mm^©^?/'7 P 4©rt{iJ^m j F- 
fcKEJULfc. #-/U«^©IES©fy^(4, 0. 6 5 
mmT'fe 9 . 5 4 ©3£|4 18X18 &^Eg 

©3 2 4T'fe-5 0 Lfc^ot, C P*(C2 4©^?; — 
/U-5 4 £r£FoTV>5. f"T*— /W5 1±©SI?S5 OgB^ 
14, Rf©t7/<5/ KT'fcU, KS0. 2mm£Lfc <> 
^©fcfclfT^y KM t^-*) (40. 45mmiL 
fco r©WSr*^.ffld»e>2 #@©^-/w-ei41*©7'l' 
>§rii-r£>g>45fei?, *fc3SlT-|42*©7'l'^Sr, 

4 # b -cj4 3 *© =7 -i y&m $ * it*uf & v >„ Art 

ffiU©#W©6#g (**©2 4<BI4^5-^©T-I£^ 

^) -e»4 5*©7-rxSrii1-rttc*9, znnftX- 

I40. 4 5mm©/<i/ KMi-5*©7-< ^&&M-tZ<D 
X\ BElIf y^-ttO. 45/5. 5 = 81. 0 m©|^ 

*■ tr y ^-ic * 5. ^ y 7° 4 ©g^i4!g i ©^JIFil t mm 
[0 0 5 2] ±E»7©H*W^J:ixtf, OT©a*/4 5 

PPM/ttfct), $fcf!l3Vf5'7 p roWIJ3PP 

M/ c CT-fo5„ z<Dtz#>\z^ ^^-fAtyu^yfj^U 
mm®. 5 PfldfigiM ^A4WRK:J: 4. 

?/ t°4 1 7 u*i/^e«uyg 5 <om\z.®m*ftmi-5 

^7*4 a t^^-t-y-K8 a©«ft«l4E5(f5^, I4A/ 
fcJK-/W 5 4 KJS^a 5 ** LTf4^fc*'-/^ 5 4^30 

[0 0 5 3] w©^7©HJS0i|©^^« 1 Sri. o 

« (^U-'-^-K) {^mLTiaSf-W^/H^^SrfTo 

^tvSfia^y h^fiicL. i©^"y 

^54 Sr*Pf5^»^ LXfem Ltc 0 -551CX150 

fcs 9 ©W^fiS^ 5 3 0 Ott'fe^-i:;)^, 7< 

m^T'© 1 5 0*C©ffifiSce^T*l 5 0 0^fWIC+^ 
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[0 0 5 4] (fg8©HJ£#!|) £©*8©3llfiHtt, B 

uoi3©i i ©3iJ6©^f§t-*ns-f5 t©-e*> t> , 

y\s*i'-?J\'WMkW&.5 t LTO. 5mmJf$T'5 0m 

iroSUfe^tl^#lc s ys?y hBflftSKoftJbJIKy- 
*^5^H5,fy^j;J:otIfilcU SfcllOU 10 
SUM 1 ©IWJt l3«©*#-eff ofc. 

[0055] ^©ife*, #7^x^vttia>f)45y 
->mm § #©# -tf-rj xt£ t'<o?* -i?taw>hti% 

$££©^141 5P.PMAT?&5ri^b 1 &&© 

s-g-#ffi9 bica^js^asefr-ssitT-fosfcfc, -5 

[00 56] HI 6 14, #38^ ©H 3 ©Hlfe<D0ffi|C#5 
(^9©HJi0iJ) Cl©gS9©3W£0iJI4, §6©f 3©H 

^51S:MU ■^©T'y-Y V Kt'T 

f4&< -*|«jasi*«SoTv^fc«>lcr © J: 5 icPfcS) 

© y - K 8 0^-ffi«B»©*ffiCiaS53j?-A' 5 4 SrJ&fcf 

7*7-f > KfTWrtSKIC 4 0 P b aa%- S n ©liA/fc* 

tf7*— 5 1©E&£#— ^5 4 <r>W&<omfeb. # 

w©«Jt2)5pj^T*fe6<, tf7*-/V5 1©SittO. 1 40 
5mmtL-C. *fcttA/fc*^-/U 5 4 ©i!gl4^ 7 ©H 
Jg^JtlSlSltCO. 3mmtU„ 7 1/*^*H1W 
5©J?$*S5 0 ^mtSV^©T% 0. 3m©#-^5 4 

-c- 1 7 ^ /uA7t©^?S8ffi(c^to 14/^*1;: £ s&R 

# plfg x* h 5 0 7 33 J: V 8 ©5fe&6 m X'\t ^mW^- y -7 
y 7"4 W\<Dmt)$:7 V**y? >\J&M&&. 5 
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m&-rz#Mki>mbtiit. z\<om 9 nrnmrnxit. mm 

[0 0 5 7] (&1 0<D%Mm) ^©^1 0©HJgfi|T- 
(4. 31 7 ©*Jte0iJ{C*3V>T7 \s*<s-7'AJBM£fiL 5 IC 

0. 2 |tm©ff£©#7^^#*'>$Jta»k&5Kiil£ 

150txi 5 0 0^rfl©*S-*Stfi(-it^Sftffitt5r+ 
[0 0 5 8] (111 ©l&Kstfl) d ©SI l i n%W8\x 

tt, ft 7©*J£0>J(c3o^T7 U*->7*^EiSU&K 5 (C 

1. 0mmffS©TA'5-?-fe9$ y^BlftSSSrfflV^ 
fc 0 T/U*i-t7*y?<Dm ! &m&M\*4. 5 PPM/ 

■cx-fcf?, ^^y7*4tcifiv\ r©fc», *m&f 

yy"4 i©^#ffi~©fy£;bf4/h£V^ 

*f«fJfio^-f-jR- K t ©^JS^fi^t < ftoft. r 

mv 5 0 0t>T^yK-2 0 %©S^S^^ Lfc„ 
[0059] (H2 ©HJgW :oli 2 ©3lffi«sj-C* 
(4, ^ 7 ©HJg^J |;fci^7i/* ->7/uia^S« 5 [C 
1. 0mmJ?$©^7^775 KWIIBd^JfcSEIW&tE 

asi 9ot)tK<, W3tm3m.it \ op 

PM/ ! Ct^7^^'-K^v'i:lt$!?LT« : TF/h^v\ r© 

mmem* tofc*, m7©^ii^ji:i^tt©ffi«tt^# 

[0 0 6 0] (Jgi 3©HJI0ti) r.©H 3©HJ6^t? 
14. Il©H16^i(c*5V^T, E^^-V©1. O^m 
©^*o# ^r, 5 g*%^Ayfc*-g-^*o 1 1 

Ltc„ r^l4^©«^*o§r©rtg|5JS;73lceB-t-6'7-Y 
^-<D%^Vi±ir^tz.»)X'hi)o ^*o#(42 0 0 

< CT-ifc»©ipguci9, rta«6*a«*<ft9 v^**- 

t, !7^^*-©«fef4K-lt-Ct5 0 L^L, S-g-'mf© 

w©»» t fi54»&ictt»o i ~ 5 m.m%v>mnm 

[0 0 6 1] ft*3, *^|^(4±IE3liS©^ffi*5J:U ; ±fE 

satwtiss&sni", a***JS©^fiSfcJ:v*i(iW^ 

^ffiTfc5„ Mx.l£, ^^s/7°4©Attl^«^m« 
(c^©feo#?rJgL, >fyt-U-K8al:4©ftott 

AtHtl^mm. 33t.VM*i— y- K8 a lC»j£$ii 
5«Sflf4. m^feo^, «SS?*ot, UK*. *>5^ 
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fixes'* yv^fc±oT«j«LTt.fcv\> 
5VM*$8©««lris»£ftfcAffl#a»mffifc, 

-K8a ClJS^ftS^fcSVMi&li, Jfft&SV^i/O- 

1>I4-T yi—V-h'8 a<D/<V^(i. &^L<!4H©it> 
otlCiSiPttltKioT^U XJ±&«fl-©&JI;g 10 

»£#B9btt, 410-4 011%, Igjtfi6 0~9 

o %<Dm\mA<Dmto7Gm t lt$& i . o fi*%wT£ 

£tf«ciLT 410-4 011%, Hfifi6 

o~9o %©ffeicg-a-4M©tt-A» h <DfcifrfeMmtt&m 
7Lm^tsm^.tLxh^\ ^^39(±, mm 20 

(t i o) i2^(7>^7^s«, *HH*#!>>r 5 K7^/v 

[0 0 6 2] 

y -/(OAiati^mm b-o-i—y-vtz&t 

^x*-^£^tt5fc*©4M;6 5 ^i&5©T\ ^ 

h{£M£0ft3. 

[0an©ttl*fcSMn 
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SfiS:*-f-¥ffiia> (b) tt-t©»riB0-C*>.5 o 
[02] Sgl©ll*©^fffitw#.;5¥#tt^^/^:/ 

(a) » (b) tt2Sa©"<^7*Sr*i-. 

[in 3] %\<r>%%mm\mz>*mtei-v7<»>^s7 
t 4 v — b't (om^m^m^-rmmmxh 

[04] **W©»2©**©^tt^«5i|£i»ft:|Stt«: 
[0 5] *»W©*7©H16fif!l^ff5^J»ff«*oKJi 

[0 6] *»W©SB3©3IJlS«>^*lcff5**fl:K*S: 
^-T»fffi0T-fc5. 

[0 7] (a) lifgl ©&&#!£ L-CTCPfl|ii©^# 
gftfc^i-spffiBI, (b) »J-t©»rffiB-c*>5. 

[0 8] (a) tt»2»«*H£LTTAB*it©iMffc 
ISn^SH-spffiBU (b) l4^r©WTffi0T'foS o 
[^©fftW] 

1 ¥*#§ie 

2 -^If— K 

2 a EjH^* — V 

3 TCP 

4 Jfiftfy^ 

4 a 

4.1 4£>o# 

4.2 — i/^"/Ufco# 
5 

5 TABt-7', ^U-^v^/HeHSIS 

6 MikSMB 

7 «7^W 

7 a T^-f^*-^ 
7 b ])— K*— 

7 c 

8 E«S 

8 a ^yt-!)-K 

8 si IfHSSIS 

8*2 ^£>0# 

8b 7**— !J— K 
9 

9a 7^U^h 

9 b 

50 mm 

5 OA, 5 3 A — 

5 1 fcfT*— /U 

5 2 :*#*5/flHI 

5 3 ft««flK)o$ 
5 4 /U 
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